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(54) Structure of driving unit in drum type washing machine 

(57) Structure of driving unit in a drum type washing 
machine including a tub mounted inside of a cabinet, a 
drum mounted inside of the tub, a shaft connected to 
the drum mounted inside of the tub for transmission of a 
driving force from a motor to the drum, a front bearing 
and a rear bearing mounted on an outer circumference 
of the shaft at opposite end portions thereof respec- 
tively, a bearing housing built in a central portion of a 
rear wail of the tub for supporting the front bearing, a 
rotor composing the motor together with the rotor, and 
coupled to the rear end portion of the shaft, a stator 
fixed to the tub rear wall inward of the rotor to compose 
the motor together with the rotor, a connector serration 
coupled to the outer circumference of the shaft in front 
of the rear bearing and fixed to the rotor, for transmis- 
sion of a rotating power from the rotor to the shaft, and 
a bearing bracket fixed to the rear wail of the tub to 
cover an outside of the rotor and support the rear bear- 
ing, thereby reducing noise, repair and power loss, by 
improving a structure of a driving unit, improving a prod- 
uct reliability, by improving a washing capability, and 
improving a productivity by improving workability in fab- 
rication of components of the driving unit. 



FIG. 2B 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a drum type 
washing machine, and more particularly, to a structure 
of a driving unit in a drum type washing machine. 

Background of the invention 

[0002] In general, a drum type washing, making 
washing by using friction between a drum rotated by a 
motor and laundry in a state detergent, washing water, 
and the laundry are introduced into the drum, provides 
effects of beating and rubbing washing, but gives almost 
no damage to the laundry, and shows no entangling of 
the laundry. A structure of a related art drum washing 
machine will be explained with reference to FIG. 1 . FIG. 
1 illustrates a longitudinal section of a related art drum 
type washing machine, provided with a tub 2 mounted 
inside of a cabinet 1, a drum 3 rotatably mounted on a 
central portion of inside of the tub 2. There is a motor 5a 
under the tub 2 connected with a pulley 18. There is a 
drum shaft connected to a rear of the drum 3, to which 
a drum pulley 19 is coupled. And, the drum pulley 19 on 
the drum shaft and the motor pulley 1 8 connected to the 
motor 5a are connected by a belt 20 for transmission of 
power. And, there is a door 21 in a front part of the cab- 
inet 1 , with a gasket 22 between the door 21 and the tub 

2. There is a hanging spring between an inside of an 
upper portion of the cabinet 1 and an outside of an 
upper portion of the tub 2, and a friction damper 24 
between an inside of a lower portion of the cabinet 1 
and a lower side of an outside of the tub 2 for damping 
vibration of the tub 2 generated during spinning. 
[0003] However, the related art washing machine 
has the following disadvantages since driving power of 
the motor 5a is transmitted to the drum 3 through the 
motor pulley 1 8, and the drum pulley 1 9, and the belt 20 
connecting the motor pulley 1 8 and the drum pulley 1 9. 
[0004] First, there is a loss of energy in a course of 
driving power transmission because the driving power is 
transmitted from the motor 5a to the drum 3, not directly, 
but through the belt 20 wound around the motor pulley 
18 and the drum pulley 19. 

[0005] And, the driving power transmission from the 
motor 5a to the drum 3, not directly, but through many 
components, such as the belt 20, the motor pulley 18, 
and the drum pulley 19, causes much noise in the 
course of power transmission. 

[0006] The lots of components required for trans- 
mission of driving power from the motor 5a to the drum 

3, such as the motor pulley 18, the drum pulley 19 and 
the belt 20, require many assembly man-hours. And, the 
more the number of components required for transmis- 
sion of driving power from the motor 5a to the drum 3, 



the more number of spots which require repair, and the 
more frequent at which repair required. 
[0007] In summary, the indirect driving power trans- 
mission from the motor 5a to the drum 3 through the 

5 motor pulley, the drum pulley, and the belt requires 
many repair, has much noise, waste of energy, and 
results in a deterioration of a washing capability. 
[0008] Moreover, the tub 2 of stainless steel in gen- 
eral in the related art drum washing machine is expen- 

w sive, has a poor formability, and is heavy. 

SUMMARY OF THE INVENTION 

[0009] Accordingly, the present invention is directed 
15 to a structure of a driving unit in a drum type washing 
machine that substantially obviates one or more of the 
problems due to limitations and disadvantages of the 
related art. 

[001 0] It would be desirable to provide a structure of 
20 driving unit in a drum type washing machine, which can 
reduce noise, repair and waste of energy, and moreo- 
ver, improve washing capability. 

[0011] It would also be desirable to provide a struc- 
ture of driving unit in a drum type washing machine, 

25 which has an improved supporting force. 

[0012] Additional features and advantages of the 
invention will be set forth in the description which fol- 
lows, and in part will be apparent from the description, 
or may be learned by practice of the invention. The 

30 objectives and other advantages of the invention will be 
realized and attained by the structure particularly 
pointed out in the written description and claims hereof 
as well as the appended drawings. 
[0013] According to a first aspect of the present 

35 invention there is provided a structure of a driving unit in 
a drum type washing machine having a tub mounted in 
a cabinet, a drum mounted in the tub, a shaft fixed to the 
drum for transmission of driving power from the motor to 
the drum, and bearings mounted on an outer circumfer- 

40 ence of the shaft at opposite end portions thereof, 
includes a metallic bearing housing at a centra! portion 
of a rear wall of the tub for supporting the bearings 
mounted on the outer circumferences of opposite end 
portions of the shaft. 

45 [0014] In other aspect of the present invention, 
there Is provided a structure of driving unit in a drum 
type washing machine including a tub mounted inside of 
a cabinet, a bearing housing built in a central portion of 
a rear wall of the tub for supporting a bearing therein, a 

so shaft connected to a drum mounted inside of the tub for 
transmission of a driving force from a motor to the drum, 
bearings mounted on an outer circumference of the 
shaft at opposite end portions thereof respectively, a 
rotor coupled to a rear end of the shaft, a stator provided 

55 inward of the rotor fixed to the tub rear wall, a connector 
provided between the shaft and the rotor for transmis- 
sion of a rotating force from the rotor to the shaft for 
rotating the shaft and the rotor together, and a supporter 
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fitted between the rear wall of the tub and the stator for 
supporting the stator and maintaining a concentricity 
when the stator is mounted to the tub rear wall. 
[0015] In another aspect of the present invention, 
there is provided a structure of driving unit in a drum 
type washing machine including a tub of plastic 
mounted inside of a cabinet, a metallic bearing housing 
inserted and built in a central portion of a rear wall of the 
tub having steps of "T and "L" forms on an inner circum- 
ference for supporting bearings therein, a shaft con- 
nected to a drum mounted inside of the tub for 
transmission of a driving power from a motor to the 
drum, having a front end portion fixed to a spider in the 
drum rear wall, a brass bushing press fit on a region of 
the shaft from a portion exposed in rear of the spider to 
the front bearing for prevention of rusting of the shaft, 
and steps on an outer circumference thereof for fixing 
mounting positions of the front bearing and the rear 
bearing on the shaft, bearings mounted on the outer cir- 
cumference of the shaft at opposite end portions thereof 
respectively, a rotor of steel or steel alloy plate coupled 
to the rear end portion of the shaft, including a bent por- 
tion formed along a circumference thereof having a set- 
ting surface for supporting magnets fitted to an inside of 
a front portion of a sidewall extended forward from a 
periphery of a rear wall, and a hub at a center of the rear 
wall having a through hole for a fastening member, such 
as a bolt, for coupling the rotor to the shaft, a plurality of 
cooling fins formed around the hub in a radial direction 
each with a length for blowing air toward the stator when 
the rotor is rotated for cooling down a heat generated at 
the stator, an embossing between adjacent cooling fins 
on the rear wall of the rotor for reinforcing the rotor, and 
a drain hole in each of the embossings, for drain of 
water, a stator composing the motor together with the 
rotor, fixed to the tub rear wall inward of the rotor, a con- 
nector of plastic provided between the shaft and the 
rotor for transmission of a rotating force from the rotor to 
the shaft for rotating the shaft and the rotor together, 
and a supporter fitted between the rear wall of the tub 
and the stator for supporting the stator and maintaining 
a concentricity when the stator is mounted to the tub 
rear wall. 

[0016] In further aspect of the present invention, 
there is provided a structure of driving unit in a drum 
type washing machine including a tub mounted inside of 
a cabinet, a drum mounted inside of the tub, a shaft con- 
nected to the drum mounted inside of the tub for trans- 
mission of a driving force from a motor to the drum, a 
front bearing and a rear bearing mounted on an outer 
circumference of the shaft at opposite end portions 
thereof respectively, a bearing housing built in a central 
portion of a rear wall of the tub for supporting the front 
bearing, a rotor composing the motor together with the 
rotor, and coupled to the rear end portion of the shaft, a 
stator fixed to the tub rear wall inward of the rotor to 
compose the motor together with the rotor, a connector 
serration coupled to the outer circumference of the shaft 



in front of the rear bearing and fixed to the rotor, for 
transmission of a rotating power from the rotor to the 
shaft, and a bearing bracket fixed to the rear wall of the 
tub to cover an outside of the rotor and support the rear 
5 bearing. 

[0017] In a still further aspect of the present inven- 
tion, there is provided a structure of driving unit in a 
drum type washing machine including a tub of plastic 
mounted inside of a cabinet, a metallic bearing housing 

10 inserted to built in a central portion of a rear wail of the 
tub having steps on an inner circumference for support- 
ing bearings therein, a shaft connected to a drum 
mounted inside of the tub for transmission of a driving 
power from a motor to the drum, having a front end por- 

15 tion fixed to a spider in the drum rear wail, and a brass 
bushing press fit on a region of the shaft from a portion 
exposed in rear of the spider to the front bearing for pre- 
vention of rusting of the shaft, bearings mounted on the 
outer circumference of the shaft at opposite end por- 

20 tions thereof respectively, a rotor of steel or steel alloy 
plate coupled to the rear end portion of the shaft, includ- 
ing a bent portion formed along a circumference thereof 
having a setting surface for supporting magnets fitted to 
an inside of a front portion of a sidewail extended for- 

25 ward from a periphery of a rear wall, and a hub at a 
center of the rear wall having a through hole for a fas- 
tening member, such as a bolt, for coupling the rotor to 
the shaft, a plurality of cooling fins formed around the 
hub in a radial direction each with a length for blowing 

30 air toward the stator when the rotor is rotated for cooling 
down a heat generated at the stator, an embossing 
between adjacent cooling fins on the rear wall of the 
rotor for reinforcing the rotor, and a drain hole in each of 
the embossings, for drain of water, a stator composing 

35 the motor together with the rotor, fixed to the tub rear 
wall inward of the rotor, a connector of plastic provided 
between the shaft and the rotor for transmission of a 
rotating force from the rotor to the shaft for rotating the 
shaft and the rotor together, a supporter fitted between 

40 the rear wall of the tub and the stator for supporting the 
stator and maintaining a concentricity when the stator is 
mounted to the tub rear wall, and a bearing bracket fixed 
to the rear wall of the tub to cover an outside of the rotor 
and support the rear bearing. 

45 [001 8] It is to be understood that both the foregoing 
general description and the following detailed descrip- 
tion are exemplary and explanatory and are intended to 
provide further explanation of the invention as claimed. 

50 BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The accompanying drawings, which are 
included to provide a further understanding of the inven- 
tion and are incorporated in and constitute a part of this 
55 specification, illustrate embodiments of the invention 
and together with the description serve to explain the 
principles of the invention: 
[0020] In the drawings: 
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FIG. 1 illustrates a longitudinal section of a related 
art drum type washing machine; 
FIG. 2A illustrates a longitudinal section of a drum 
type washing machine in accordance with a first 
preferred embodiment of the present invention; 
FIG. 2B illustrates a detailed enlarged view of "A" 
part in FIG. 2A; 

FIG. 3 illustrates a perspective view with a partial 
cut away view of the rotor in FIG. 2; 
FIG. 4 illustrates an enlarged perspective view of 
"B" part in FIG. 3; 

FIG. 5 illustrates a perspective view of a bottom in 
FIG. 3; 

FIG. 6 illustrates a perspective view of the stator in 
FIG. 2; 

FIG. 7 illustrates a perspective view of the connec- 
tor in FIG. 2; 

FIG. 8 illustrates a perspective view of a bottom in 
FIG. 7; and, 

FIG. 9 illustrates a longitudinal section of a driving 
unit in a drum type washing machine in accordance 
with a second preferred embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0021] Reference will now be made in detail to the 
preferred embodiments of the present invention, exam- 
ples of which are illustrated in the accompanying draw- 
ings. A first preferred embodiment of the present 
invention will be explained in detail with reference to 
FIGS. 2A ~ 8. FIG. 2A illustrates a longitudinal section 
of a drum type washing machine in accordance with a 
first preferred embodiment of the present invention, 
FIG. 2B illustrates a detailed enlarged view of "A" part in 
FIG. 2A, FIG. 3 illustrates a perspective view with a par- 
tial cut away view of the rotor in FIG. 2, FIG. 4 illustrates 
an enlarged perspective view of "B" part in FIG. 3, FIG. 
5 illustrates a perspective view of a bottom in FIG. 3, 
FIG. 6 illustrates a perspective view of the stator in FIG. 
2, FIG. 7 illustrates a perspective view of the connector 
in FIG. 2, and FIG. 8 illustrates a perspective view of a 
bottom in FIG. 7. 

[0022] The drum type washing machine in accord- 
ance with a first preferred embodiment of the present 
invention includes a tub 2 of plastic mounted inside of 
the cabinet 1 , a drum 3 mounted in the tub 2, a shaft 4 
fixed to the drum 3 for transmission of driving power 
from a motor 5 to the drum 3, bearings 6a and 6b fitted 
on outer circumference of the shaft 4 at both ends 
thereof, and bearing housings 7 of metal fitted to sup- 
port the bearings 6a and 6b at a central portion of a rear 
wall 200 of the tub 2. The bearing housing 7 of metal is 
formed as a unit with the tub rear wall 200 by an 
inserted injection molding in the injection molding of the 
tub 2 of plastic. The bearing housing 7 is preferably 
formed of aluminum. The bearing housing 7 has steps 



8a and 8b for holding the front bearing 6a and the rear 
bearing 6b fitted in inner circumferences of the bearing 
housing 7 for preventing the bearings 6a and 6b from 
being fallen off. Of the steps 8a and 8b formed on the 
5 inner circumferences of the bearing housing 7, the front 
step 8a has a form of "T for supporting a rear end por- 
tion of the front bearing 6a fitted to a front end of an 
outer circumference of the shaft 4, and the rear step 8b 
has a form of "|_" for supporting a front end portion of the 
to rear bearing 6b fitted to a rear end portion of the shaft 4. 
And, there are positioning steps 400a and 400b on 
outer circumferences of the shaft 4 disposed inside of 
the bearing housing 7 which transmits driving power 
from the motor 5 to the drum 3, for fixing mounting posi- 
ts tions of the front bearing 6a and the rear bearing 6b on 
the shaft 4. A front end of the shaft 4 is coupled to a spi- 
der 1 0 in a rear wall of the drum 3, a region of the shaft 
4 from a portion exposed in rear of the spider 10 to the 
front bearing 6a has a bushing 1 1 of brass press fit ther- 
20 eon for prevention of rusting, and there is a sealing 
member 12 on an outer surface of the bushing 11 for 
preventing ingress of water toward the bearing. There is 
a rotor 13 of a direct coupling type motor 5 fixed to a 
center of a rear end of the shaft 4, and a stator 14 of a 
25 crown form, consisting the direct coupling type motor 5 
together with the rotor 13, fixed to the rear wall 200 
inside of the rotor 13. 

[0023] Referring to FIGS. 3-5, the rotor 13 of steel 
or steel alloy plate includes a bent portion formed along 

30 a circumference thereof having a setting surface 1 30 for 
supporting magnets 13c fitted to an inside of front of a 
sidewall 13b extended forward from a periphery of a 
rear wall 13a, and a hub 132 at a center of the rear wall 
13a having a through hole 131 for fastening members 

35 1 5a, such as bolts, for coupling the rotor 1 3 to the shaft 
4. An overall form of the rotor 13 is preferably formed by 
press forming. There are a plurality of cooling fins 133 
each formed to have a preset length in a radial direction 
around the hub 132 of the rotor 13 for blowing air toward 

40 the stator 14 during rotation of the rotor 13 for cooling 
heat generated at the stator 1 4. The cooling fins 1 33 are 
formed by lancing, to bend the cooling fins 1 33 at a right 
angle to the rear wail toward the opening to leave 
through holes 134 for ventilation. There is an embossing 

45 1 35 between adjacent cooling fins 1 33 with a drain hole 

136 therein for draining water. There are fastening holes 

137 for fastening a connector 16 to the rotor 13 and 
positioning holes 138 for positioning an assembly posi- 
tion of the connector 1 6 around the through hole 131 in 

so the hub 1 32 of the rotor 1 3 at fixed intervals, which con- 
nector 1 6 is serration coupled to an outer circumference 
of a rear end portion of the shaft 4 exposed to rear of the 
rear bearing 6b. The connector 16 is formed of resin 
having a vibration mode different from the rotor 13 of 

55 steel or steel alloy plate, and also serves as a bushing 
for the rotor 1 3. As shown in FIGS. 2B, 7 and 8, the con- 
nector 16 has fastening holes 162 to correspond to the 
fastening holes 137 in the hub 132 of the rotor 13 
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around a circumferential direction of the a peripheral 
region and a dowel pin 1 60 between adjacent fastening 
holes 1 62 as a unit with the connector 1 6 for insertion in 
the positioning hole 138 in the rotor 13 for self alignment 
of the fastening holes 137 and 162 in the rotor 13 and 
the connector 16, respectively. The connector 16 has a 
serration in an inside circumference of the hub 163 
matched to the serration in the rear end of the shaft 4, 
and reinforcing ribs 161 on outer circumference of the 
hub 1 63 for reinforcing the hub 1 63. There is a hub 201 
on the rear wall 200 of the tub 2 having the bearing 
housing 7 inserted therein when the tub is injection 
molded, and fastening bosses 202 on an outer side of 
the hub 201 along a circumferential direction at fixed 
intervals for fastening the stator 14 to the rear wall 200 
of the tub 2. There is a supporter 17 between the rear 
wall 200 of the tub 2 and the stator 14, of a form almost 
identical to an outline of the tub rear wall 200, fixed to 
the tub rear wall 200 when the stator 14 is assembled 
for supporting the stator 14 and maintaining concentric- 
ity of the stator 14. The supporter 17 has a fore end 
brought into a close contact with an inside of ribs 203 at 
one side of the tub rear wall 200, and a rear end brought 
into a close contact with an outer circumference of a 
rear end of the bearing housing 7 which is not enclosed 
by the hub 132, but exposed. In the meantime, as 
shown in FIGS. 2B and 6, the stator 14 includes a mag- 
netic core 145 of segregated layers of magnetic mate- 
rial, a frame 140 of resin coated on the magnetic core 
145, a coil 142 wound around each of winding parts 141 
on an outer circumference of the frame 1 40, and fasten- 
ing ribs 143 on an inside of the frame 140 for fastening 
the stator 14 to the tub rear wall 200. 
[0024] The operation of the driving unit in a drum 
type washing machine in accordance with a first pre- 
ferred embodiment of the present invention will be 
explained. Upon causing rotation of the rotor 13 by mak- 
ing a current to flow to the coils 1 42 of the stator 1 4 in a 
sequence under the control of a motor driving control- 
ler^ shown) fitted on a panel, the shaft 4 serration 
coupled with the connector 16 fixed to the rotor is 
rotated, together with the drum 3 as the power is trans- 
mitted to the drum 3 through the shaft 4. 
[0025] In the meantime, the drum type washing 
machine having the driving unit of the present invention 
applied thereto serves as follows. The tub 2 of the drum 
type washing machine of the present invention, formed 
of a plastic with an excellent heat resistance, is light and 
has a good formability as the tub 2 is injection molded. 
Since the bearing housing 7 in the drum type washing 
machine of the present invention is formed of a metal, 
such as aluminum and the like, the bearing housing 7 is 
applicable to a drum type washing machine having a 
drying cycle as the bearing housing shows no thermal 
deformation. And, since the metallic bearing housing 7 
of the present invention is formed integrated with the tub 
2 by inserting the bearing housing 7 in the hub 201 on 
the tub rear wall 200 before the tub 2 of plastic is injec- 



tion molded, a separate step for assembling the bearing 
housing 7 to the tub rear wall 200 can be omitted, which 
simplifies an assembly process, that reduces assembly 
man-hours. The T form of the step 8a in a front portion 

5 of an inner circumference of the bearing housing 7 and 
the V form of the step 8b in a rear portion of an inner 
circumference of the bearing housing 7 permit to sup- 
port a rear end of the front bearing 6a and a fore end of 
the rear bearing 6b mounted on outer circumference of 

10 the shaft 4 at both end portions thereof. That is, the 
steps 8a and 8b on inner circumferences of the metallic 
bearing housing 7 on both sides thereof prevent both 
bearings 6a and 6b from being fallen off the bearing 
housing 7. The positioning steps 400a and 400b on 

15 outer circumferences of the shaft 4 at front and rear por- 
tions thereof permit easy positioning of the front bearing 
6a and the rear bearing 6b on the shaft 4 in the assem- 
bly The front end portion of the shaft 4 is coupled to the 
spider 10 in the rear wall, and the brass bushing 11 

20 press fit to the region from the exposed portion outside 
of the spider 1 0 of the shaft 4 to the front bearing 6a pre- 
vents rusting of the shaft 4. The sealing member 1 2 out- 
side of the bushing 1 1 prevents ingress of water toward 
the bearing. 

25 [0026] in the meantime, the rotor 13 of the direct 
coupling type motor 5 is mounted on a center of the rear 
end portion of the shaft 4, with the stator 1 4 disposed on 
inner side of the rotor, wherein the bend part having the 
magnet setting surface 130 is formed along a circumfer- 

30 ential direction of the sidewall 13b extended forward 
from a periphery of the rear wall 13a of the rotor 13, for 
supporting the magnets 13c when the magnets 13c are 
fitted to an inside surface of the rotor 1 3, to fabricate the 
rotor with easy. The through hole 131 of the hub 132 at 

35 a center of the rear wall 13a of the rotor 1 3 permits the 
fastening member 15b, such as a bolt or the like, to pass 
therethrough for fastening the rotor 13 to the shaft 4, 
and the plurality of cooling fins 133 around the hub 132 
of the rotor 13 in a radial direction with a length blow air 

40 toward the stator 14 during rotation of the rotor 13 for 
cooling down a heat generated at the stator 14. The 
cooling fins 133 are formed by lancing, to direct toward 
the opening of the rotor 13, and to leave through holes 
134 for ventilation. The rotor 13 of steel or steel alloy 

45 plate is formed by pressing, which shortens a fabrica- 
tion time period, that improves a productivity. The 
embossing 135 between the adjacent cooling fins 133 
of the rear wall 13a of the rotor 13 improves an overall 
strength of the rotor 13, and the drain hole 136 in the 

so embossing 1 35 drains water. 

[0027] In the meantime, the fastening holes 1 37 for 
fastening the connector and the positioning holes 138 
for fixing an assembly position of the connector 16 
around the through hole 131 in the hub 132 of the rotor 

55 1 3 permits an easy assembly of the connector 1 6 to the 
rotor, which connector 16 is serration coupled to the 
outer circumference of the rear end portion of the shaft 
4 exposed to rear of the rear bearing 6b. That is, once 
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the dowel pins 160 on the connector 16 are inserted in 
the positioning holes 138 in the rotor 13, the fastening 
holes 1 37 and 1 62 in the rotor 1 3 and the connector 1 6 
are matched automatically, and by fastening the fasten- 
ing members 15c through the fastening holes 137 and 
162 in the rotor 13 and the connector 16, the connector 
16 and the rotor 13 can be assembled with easy. The 
connector 1 6 serves to damp vibration from the rotor 1 3 
to the shaft 4 as the connector 16 injection molded of a 
resin has a different vibration mode from the rotor 13 of 
steel or steel alloy plate. The serration 164 in the inner 
circumference of the hub 1 63 of the connector 1 6 is fit to 
the serration 400 in the rear end portion of the shaft 4, 
to transmit the rotating force of the rotor 13 to the shaft, 
directly. The reinforcing ribs 161 on an outer circumfer- 
ence of the hub 163 of the connector 16 reinforce the 
hub 163. 

[0028] In the meantime, the fastening bosses 202 
along a circumference on an outer side of the hub 201 
on the rear wall 200 of the tub 2 at fixed intervals per- 
mits to fix the stator 14 to the rear wall 200 of the tub 2 
by using the fastening boss 202. The supporter 17 
between the rear wall 200 of the tub 2 and the stator 14 
having a form almost identical to the outline of the rear 
wall 200 for being fixed to the rear wall 200 of the tub 2 
when the stator 14 is fastened permits the stator 14 
being supported and maintained of concentricity. That 
is, once the supporter 17 is fastened to the fastening 
bosses 204 on the tub rear wall 200, the fore end of the 
supporter 17 is brought into close contact with an inside 
surface of the ribs 203 at one side of the tub rear wall 
200 and the rear end of the supporter 1 7 is brought into 
close contact with the outer circumference of the rear 
end portion of the bearing housing 7 at a central portion 
of the tub rear wall 200, which can not be enclosed, but 
exposed, by the hub 132, such that the supporter 17 
supports the stator 14 as well as maintains a concen- 
tricity of the stator 14. 

[0029] The structure of a driving unit in a drum type 
washing machine In accordance with a first preferred 
embodiment of the present invention has the following 
advantages. 

[0030] The motor direct coupling structure of the 
drum type washing machine in accordance with a first 
preferred embodiment of the present invention permits 
to reduce repair, and power loss. 
[0031] The bearing housing of metal in the drum 
type washing machine in accordance with a first pre- 
ferred embodiment of the present invention shows no 
thermal deformation, that allows to apply to a product 
having a drying function. 

[0032] The rotor of steel or steel alloy plate formed 
by pressing in the drum type washing machine in 
accordance with a first preferred embodiment of the 
present invention requires a very short fabrication time 
period, with an improved productivity, because the steel 
or steel alloy plate pressing has an excellent formability. 
[0033] And, the magnet setting surface on the rotor 



of the present invention improves a workability in fitting 
the magnets, and the drain holes, the cooling fins, and 
the through holes provided to the rotor can prevent over- 
heating of the motor, improve a reliability of the motor, 

5 and prolong a lifetime of the motor. 

[0034] And, the connector having a vibration mode 
different from the rotor in the drum type washing 
machine of the present invention can attenuate the 
vibration transmitted from the rotor to the shaft, and the 

w supporter can support the stator and maintain a con- 
centricity of the stator. 

[0035] A driving unit in a drum type washing 
machine in accordance with a second preferred embod- 
iment of the present invention will be explained with ref- 

15 erence to FIGS. 3 ~ 9, in detail. FIG. 9 illustrates a 
longitudinal section of a driving unit in a drum type 
washing machine in accordance with a second pre- 
ferred embodiment of the present invention. The rotor, 
the stator and the connector in the second preferred 

20 embodiment of the present invention are Identical to 
those of the first embodiment, to which the same names 
and reference symbols are given, and will be explained 
with reference to FIGS. 3-8. 

[0036] The drum type washing machine in accord- 

25 ance with a second preferred embodiment of the 
present invention includes a tub 2 mounted inside of a 
cabinet 1 , a drum 3 mounted inside of the tub 2, a shaft 
4 connected to the drum mounted inside of the tub 3 for 
transmission of a driving force from the motor 5 to the 

30 drum, a front bearing 6a and a rear bearing 6b mounted 
on outer circumferences of the shaft 4 at both end por- 
tions thereof respectively, a bearing housing 7 built in a 
central portion of the rear wall 200 of the tub 3 for sup- 
porting the front bearing 6a, a rotor 13 coupled to the 

35 shaft 4, a stator 1 4 provided inward of the rotor 1 3 cou- 
pled to the tub rear wall 200, a connector 16 serration 
coupled to an outer circumference of the shaft 4 in front 
of the rear bearing 6b and fixed to the rotor 1 3 for trans- 
mission of a rotating force of the rotor 13 to the shaft 4, 

40 a supporter 17 fitted between the rear wall 200 of the 
tub 2 and the stator 14 for supporting the stator and 
maintaining a concentricity when the stator is mounted 
to the tub rear wall 200, and a bearing bracket 9 fixed to 
the tub rear wall 200 for covering outside of the rotor 1 3 

45 and supporting the front end portion of the rear bearing 
6b. The tub 2 is formed of plastic, and has an opened 
front and a closed rear wall 200 of which thickness is 
greater than a thickness of a sidewali, and the bearing 
housing 7 at the central portion of the rear wall 200 of 

so the tub 2 is formed of a metal, wherein the bearing 
housing 7 is insert injection molded when the plastic tub 
2 is injection molded, such that the bearing housing 7 is 
integrated with the tub rear wall 200. The bearing hous- 
ing 7 is preferably formed of an aluminum alloy. 

55 [0037] In the meantime, there is a step 7a on an 
inner circumference of the metallic bearing housing 7 for 
supporting the front bearing 6a to prevent the front bear- 
ing 7 from being fallen off the bearing housing 7. The 
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step 7a on the inner circumference of the bearing hous- 
ing 7 has a form of T for having a structure which sup- 
ports a rear end portion of the front bearing 6a mounted 
on a front end portion of the shaft 4. The front end por- 
tion of the shaft 4 is fixed to a spider 1 0 in the rear wall 
200 of the drum 3, a region of the shaft 4 from a portion 
exposed in rear of the spider 10 to the front bearing 6a 
has a bushing 1 1 of brass press fit thereon for preven- 
tion of rusting, and there is a sealing member 12 on an 
outer surface of the bushing 1 1 for preventing ingress of 
water toward the front bearing 6a. There connector 1 6 is 
serration coupled to the rear end portion of the shaft 4 
for connection between the rotor 13 of the direct cou- 
pling type motor 5 and the shaft 4, the rotor 13 is fixed 
to the connector 16 with fastening members 15c, and 
the stator 14, forming the direct coupling type motor 
together with the rotor 13, is fixed to the rear wall 200 of 
the tub 2 inward of the rotor 13. As shown in FIGS. 3 ~ 
5, the rotor 13 of steel or steel alloy plate includes a 
bend part having a magnet setting surface 130 formed 
along a circumferential direction of a sidewall 13b 
extended forward from a periphery of the rear wall 13a 
of the rotor 13, for supporting magnets 13c fitted to a 
front portion of an inside surface of the rotor 13, and a 
hub 132 having a through hole 131 at a center of the 
rear wall 13a of the rotor 1 3 so that a fastening member 
1 5a, such as a bolt or the like, can pass through for cou- 
pling the rotor 13 to the shaft 4. An overall form of the 
rotor 13 is preferably formed by pressing. There are a 
plurality of cooling fins 133 each formed to have a pre- 
set length in a radial direction around the hub 132 of the 
rotor 13 for blowing air toward the stator 14 during rota- 
tion of the rotor 1 3 for cooling heat generated at the sta- 
tor 14. The cooling fins 133 are formed by lancing, to 
bend the cooling fins 1 33 at a right angle to the rear wall 
13a toward the opening to leave through holes 134 for 
ventilation. There is an embossing 135 between adja- 
cent cooling fins 133 with a drain hole 136 therein for 
draining water, There are fastening holes 137forfasten- 
ing a connector 16 to the rotor 13 and positioning holes 
138 for positioning an assembly position of the connec- 
tor 1 6 around the through hole 131 in the hub 1 32 of the 
rotor 13 at fixed intervals, which connector 16 is serra- 
tion coupled to an outer circumference of a rear end 
portion of the shaft 4 exposed in rear of the rear bearing 
6b. The connector 16 is formed of resin having a vibra- 
tion mode different from the rotor 13 of steel or steel 
alloy plate. As shown in FIGS. 7-9, the connector 16 
has fastening holes 162 to correspond to the fastening 
holes 137 in the hub 132 of the rotor 13 around a cir- 
cumferential direction of the a peripheral region and a 
dowei pin 160 between adjacent fastening holes 162 as 
a unit with the connector 1 6 for insertion in the position- 
ing hole 138 in the rotor 13 for self alignment of the fas- 
tening holes 137 and 162 in the rotor 13 and the 
connector 1 6, respectively. The connector 1 6 has a ser- 
ration in an inside circumference of the hub 163 
matched to the serration in the rear end of the shaft 4, 



and reinforcing ribs 161 on outer circumference of the 
hub 163 for reinforcing the hub 163. There is a hub 201 
on the rear wall 200 of the tub 2 having the bearing 
housing 7 inserted therein when the tub is injection 

5 molded, and fastening bosses 202 on an outer side of 
the hub 201 along a circumferential direction at fixed 
intervals for fastening the stator 14 to the rear wall 200 
of the tub 2. There is a supporter 17 between the rear 
wall 200 of the tub 2 and the stator 1 4, of a form almost 

w identical to an outline of the rear wall 200, fixed to the 
tub 2 rear wall 200 when the stator 14 is assembled for 
supporting the stator 14 and maintaining concentricity 
of the stator 14. Once the supporter 17 is fastened to 
the support fastening bosses 204, a fore end of the sup- 

75 porter 17 is brought into close contact with an inside of 
ribs 203 at one side of the tub rear wall 200, and a rear 
end thereof is brought into close contact with an outer 
circumference of a rear end of the bearing housing 7 
which is not enclosed by the hub 132, but exposed, 

20 thereby the supporter 17 supporting the stator 14 and 
maintaining a concentricity of the stator. In the mean- 
time, as shown in FIGS. 3 and 6, the stator 14 includes 
a ring formed frame 140, a coil 142 wound around each 
of winding parts 141 on an outer circumference of the 

25 frame 140, and fastening ribs 143 on an inside of the 
frame 1 40 for fastening the stator 14 to the tub rear wall 
200. 

[0038] In the meantime, referring to FIG. 9, there is 
an 1" formed step 900b at an inner end portion of the 

30 bearing bracket 9 fixed to the tub rear wall 200 to cover 
an outer side of the rotor 1 3. And, there is a rear bearing 
fixing member 1 5b at an rear end of the shaft 4 for sup- 
porting a rear surface of the shaft 4 to prevent the rear 
bearing from being fallen off the shaft 4. 

35 [0039] The operation of the driving unit in a drum 
type washing machine in accordance with a second pre- 
ferred embodiment of the present invention will be 
explained. Upon causing rotation of the rotor 13 by mak- 
ing a current to flow to the coils 1 42 of the stator 1 4 in a 

40 sequence under the control of a motor driving control- 
ler(not shown) fitted on a panel, the shaft 4 serration 
coupled with the connector 16 fixed to the rotor is 
rotated, together with the drum 3 as the power is trans- 
mitted to the drum 3 through the shaft 4. 

45 [0040] In the meantime, the drum type washing 
machine in accordance with the second preferred 
embodiment of the present invention driven thus serves 
as follows. Alike the first embodiment of the present 
invention, since the tub 1 is formed of a plastic with an 

50 excellent heat resistance, the tub 1 is light and has a 
good formability as the tub 2 is injection molded. Since 
the bearing housing 7 is formed of a metal, such as an 
aluminum alloy and the like, the bearing housing 7 is 
applicable to a drum type washing machine having a 

55 drying cycle as the bearing housing shows no thermal 
deformation. And, since the metallic bearing housing 7 
is formed integrated with the tub 2 by inserting the bear- 
ing housing 7 in the hub 201 on the tub rear wail 200 
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before the tub 2 of plastic is injection molded, a sepa- 
rate step for assembling the bearing housing 7 to the 
tub rear wall 200 can be omitted, which simplifies an 
assembly process, that reduces assembly man-hours. 
The step 7a in an inner circumference of a front portion 
of the bearing housing 7 in the second embodiment of 
the present invention supports a rear end of the front 
bearing 6a mounted on an outer circumference of the 
fore end portion of the shaft 4. That is, the T formed 
step 7a in a front portion of an inner circumference of 
the metallic bearing housing 7 of the present invention 
permits to support the front bearing 6a without being 
fallen off the bearing housing 7. And, the V formed step 
900b in an end portion of an inner circumference of the 
metallic bearing bracket 9 covering an outer side of the 
rotor 13 fixed to the tub rear wall 200 permits to support 
a front end of the rear bearing 6b mounted on the rear 
end portion of the shaft 4, and the rear bearing fixing 
member 15b on the rear end surface of the shaft 4 pre- 
vents the rear bearing 6b from being fallen off the shaft 
4. 

[0041] In the meantime, in the second preferred 
embodiment of the present invention, since the front 
bearing 6a is mounted in the bearing housing 7 having 
insert injection molded in the tub 1 , and the rear bearing 
6b is mounted in an inside of a center portion of the 
bearing bracket 9, a distance between the front and rear 
bearings 6a and 6b on the shaft 4 becomes greater, 
between which the rotor is mounted. The greater dis- 
tance between the front and rear bearings 6a and 6b 
permits to withstand a load caused by imbalance of 
laundry in the drum 1 during spinning better, and a sup- 
porting force to the rotor 13 is enhanced as the rotor 13 
of the motor is mounted between the front and rear 
bearings 6a and 6b. Alike the first preferred embodi- 
ment of the present invention, in the second preferred 
embodiment of the present invention, the brass bushing 
1 1 press fit to the region from the exposed portion out- 
side of the spider 10 of the shaft 4 to the front bearing 
6a prevents rusting of the shaft 4. And, alikely, the seal- 
ing member 12 outside of the bushing 11 prevents 
ingress of water toward the bearing. 
[0042] Alike the first preferred embodiment, as 
shown in FIGS. 3 to 6, the bend part having the magnet 
setting surface 130 is formed along a circumferential 
direction of the sidewall 13b extended forward from a 
periphery of the rear wall 13a of the rotor 13, for sup- 
porting the magnets 13c when the magnets 13c are fit- 
ted to an inside surface of the rotor 13, to fabricate the 
rotor with easy. Alike the first preferred embodiment of 
the present invention, in the second preferred embodi- 
ment of the present invention, the plurality of cooling fins 
133 around the hub 132 of the rotor 13 in a radial direc- 
tion with a length blow air toward the stator 14 during 
rotation of the rotor 13 for cooling down a heat gener- 
ated at the stator 1 4. The cooling fins 1 33 are formed by 
lancing , to direct toward the opening of the rotor 13, 
and to leave through holes 1 34 for ventilation. Since the 



rotor 13 is formed of steel or steel alloy plate by press- 
ing, which shortens a fabrication time period signifi- 
cantly, a productivity is improved. The embossing 135 
between the adjacent cooling fins 133 of the rear wall 
5 13a of the rotor 13 improves an overall strength of the 
rotor 13, and the drain hole 136 in the embossing 135 
drains water. 

[0043] In the meantime, the fastening holes 137 for 
fastening the connector and the positioning holes 138 

10 for fixing an assembly position of the connector 16 
around the through hole 131 in the hub 132 of the rotor 
1 3 permits an easy assembly of the connector 1 6 to the 
rotor, which connector 16 is serration coupled to the 
outer circumference of the rear end portion of the shaft 

15 4. That is, once the dowel pins 1 60 on the connector 1 6 
are inserted in the positioning holes 138 in the rotor 13, 
the fastening holes 137 and 162 in the rotor 13 and the 
connector 1 6 are matched automatically, and by fasten- 
ing the fastening members 15c through the fastening 

20 holes 137 and 162, the connector 16 and the rotor 13 
can be assembled with easy. The connector 16 serves 
to damp vibration from the rotor 13 to the shaft 4 as the 
connector 16 injection molded of a resin has a different 
vibration mode from the rotor 13 of steel or steel alloy 

25 plate. The serration 164 in the inner circumference of 
the hub 1 63 of the connector 1 6 is fit to the serration 400 
in the rear end portion of the shaft 4, to transmit the 
rotating force of the rotor 13 to the shaft, directly. The 
reinforcing ribs 161 on an outer circumference of the 

30 hub 1 63 of the connector 1 6 reinforce the hub 1 63. 
[0044] In the meantime, the fastening bosses 202 
along a circumference on an outer side of the hub 201 
on the rear wall 200 of the tub 2 at fixed intervals per- 
mits to fix the stator 1 4 to the rear wall 200 of the tub 2 

35 by using the fastening boss 202. The supporter 17 
between the rear wall 200 of the tub 2 and the stator 1 4 
having a form almost identical to the outline of the rear 
wall 200 for being fixed to the rear wall 200 of the tub 2 
when the stator 14 is fastened permits the stator 14 

40 being supported and maintained of concentricity. That 
is, the front end of the supporter 1 7 is brought into close 
contact with an inside surface of the ribs 203 at one side 
of the tub rear wall 200 and the rear end of the sup- 
porter 1 7 is brought into close contact with the outer cir- 

45 cumference of the rear end portion of the bearing 
housing 7 at a central portion of the tub rear wall 200, 
which can not be enclosed, but exposed, by the hub 
132, such that the supporter 17 supports the stator 14 
as well as maintains a concentricity of the stator 14. 

so [0045] The structure of a driving unit in a drum type 
washing machine in accordance with a second pre- 
ferred embodiment of the present invention has the fol- 
lowing advantages. 

[0046] The motor direct coupling structure of the 
55 drum type washing machine of the present invention 
permits to reduce repair, noise and power loss. 
[0047] The bearing housing of metal in the drum 
type washing machine of the present invention shows 
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no thermal deformation, that allows to apply to a product 
having a drying function. 

[0048] The rotor of steel or steel alloy plate formed 
by pressing in the drum type washing machine of the 
present invention requires a very short fabrication time 
period, with an improved productivity, because the steel 
or steel alloy plate pressing has an excellent form ability. 
[0049] And, the magnet setting surface on the rotor 
of the present invention improves a workability in fitting 
the magnets, and the drain holes, the cooling fins, and 
the through holes provided to the rotor can prevent over- 
heating of the motor, Improve a reliability of the motor, 
and prolong a lifetime of the motor. 
[0050] And, the connector having a vibration mode 
different from the rotor in the drum type washing 
machine of the present invention can attenuate the 
vibration transmitted from the rotor to the shaft, and the 
supporter can support the stator and maintain a con- 
centricity of the stator. 

[0051] Particularly, in the second preferred embodi- 
ment of the present invention, the greater distance 
between the front and rear bearings permits to with- 
stand a load caused by imbalance of laundry in the 
drum 1 during spinning better, and a supporting capabil= 
ity to the rotor is enhanced as the rotor of the motor is 
mounted between the front and rear bearings. 
[0052] Thus, by improving a structure of a driving 
unit of a drum type washing machine, the present inven- 
tion can reduce noise, repair and power loss, by improv- 
ing a washing capability, can improve a product 
reliability, and, by improving workability in fabrication of 
components of the driving unit, can improve a productiv- 
ity. 

[0053] It will be apparent to those skilled in the art 
that various modifications and variations can be made 
in the structure of a driving unit in a drum type washing 
machine of the present invention without departing from 
the scope of the invention. Thus, it is intended that the 
present invention cover the modifications and variations 
of this invention provided they come within the scope of 
the appended claims. 

Claims 

1 . A structure of a driving unit in a drum type washing 
machine comprising: 

a tub of plastic including an opened front, a 

closed rear wall, and a side wall extended from 

a periphery of a rear wall to be cylindrical, and 

a thickness of the rear wall being thicker than 

that of the side waif; 

a drum mounted rotatably in the tub; 

a hollow metal bearing housing integrated in a 

central portion of the rear wall of the tub; 

a shaft passed through the bearing housing, 

the shaft having one end connected to the 

drum and the other end connected to a rotor of 



the motor; 

bearings mounted between the shaft and the 
bearing housing for supporting the shaft; 
a stator of a crown form fixed at a central por- 
5 tion of the rear wall of the tub, the stator includ- 

ing a magnetic core having a stack of layers of 
magnetic material and a winding part having a 
coil wound thereon for forming a magnetic 
force; and, 

io a rotor including a back- yoke for forming a flux, 

a permanent magnet fixed to the back yoke, 
and a rear wall integrated with the back yoke. 

2. A structure as claimed in claim 1, wherein the 
15 metallic bearing housing is mounted at a centra! 

portion of the rear waii of the tub of plastic as one 
unit by insert injection molding. 

3. A structure as claimed in claim 1 , wherein the metal 
20 bearing housing is formed of an alloy of aluminum. 

4. A structure as claimed in claim 1 , wherein the bear- 
ing housing has steps on front and rear portions of 
inner circumference thereof for supporting a front 

25 bearing and a rear bearing respectively positioned 
on the inner circumference of the bearing housing 
for preventing respective bearings from being fallen 
off the bearing housing. 

30 5. A structure as claimed in claim 1 , wherein, of the 
steps, a step formed at a front portion of the inner 
circumference of the bearing housing has a T form 
for forming a structure which supports a rear end of 
the front bearing mounted on a front end portion of 

35 the shaft among the bearings mounted on opposite 
end portions of the outer circumference of the shaft, 
and, of the steps, a step formed at a rear portion of 
the inner circumference of the bearing housing has 
a "L" form for forming a structure which supports a 

40 front end of the rear bearing mounted on a rear end 
portion of the shaft among the bearings mounted 
on opposite end portions of the outer circumference 
of the shaft. 

45 6. A structure as claimed in claim 1 , wherein the shaft 
has a front end portion fixed to a spider in the rear 
wall of the drum, and a region from a portion 
exposed to outside of the spider to the front bearing 
with a brass bushing press fit thereon for prevention 

so of shaft rusting. 

7. A structure as claimed in claim 1 , further compris- 
ing a supporter inserted between the rear wall of 
the tub and the stator fixed to the rear wall, for mak- 

55 ing stable fixing of the stator to the tub despite of 
vibration of the tub and prolonged use. 

8. A structure as claimed in claim 1 , wherein the rotor 
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is formed of steel or steel alloy plate. 

9. A structure as claimed in claim 1 , wherein the rotor 
includes; 

5 

a bent portion formed along a circumference 
thereof having a setting surface for supporting 
magnets fitted to an inside of a front portion of 
a sidewall extended forward from a periphery of 
a rear wall, and w 

a hub at a center of the rear wall having a 
through hole for fastening members for cou- 
pling the rotor to the shaft. 

15 

10. A structure as claimed In claim 1 , wherein the rotor 
includes; 

a plurality of cooling fins integrated with the 
rear wall thereof each formed in a radial direc- 20 
tion thereof by lancing to have a length and be 
directed toward an opening thereof for blowing 
air toward the stator for cooling down a heat 
generated at the stator when the rotor is 
rotated, and 25 
a plurality of through holes formed by the lanc- 
ing for ventilation. 

11. A structure as claimed in claim 10, wherein the 
rotor further includes; 30 



12. A structure as claimed in claim 1 , wherein the rotor 
further includes; 

a hub at a center of the rear wall having a 
through hole for fastening members for cou- 
pling the rotor to the shaft, and 



13. A structure as claimed in claim 12, wherein the con- 
nector further includes; 55 

a serration formed in an inner circumference of 
the connector hub matched to the serration 



formed in the rear end portion of the shaft, and 
reinforcing ribs on an outer circumference of 
the connector hub for reinforcing the hub. 

1 4. A structure as claimed in claim 1 2, wherein the con- 
nector is formed of plastic having a vibration mode 
different from the rotor. 

15. A structure as claimed in claim 1, wherein the tub 
includes; 

a hub integrated therewith in the rear wall 
thereof, the hub having the bearing housing 
inserted therein, and 

fastening bosses on an outer side of the hub 
along a circumferential direction at fixed inter- 
vals for fastening the stator to the rear wall of 
the tub with fastening members. 

16. A structure as claimed in claim 1 , wherein the mag- 
netic core of the stator has segregated core pieces. 

17. A structure of driving unit in a drum type washing 
machine comprising: 

a tub of plastic mounted inside of a cabinet; 
a metallic bearing housing inserted and built in 
a central portion of a rear wall of the tub having 
steps of T and "|_" forms on an inner circumfer- 
ence for supporting bearings therein; 
a shaft connected to a drum mounted inside of 
the tub for transmission of a driving power from 
a motor to the drum, having a front end portion 
fixed to a spider in the drum rear wall, a brass 
bushing press fit on a region of the shaft from a 
portion exposed in rear of the spider to the front 
bearing for prevention of rusting of the shaft, 
and steps on an outer circumference thereof for 
fixing mounting positions of the front bearing 
and the rear bearing on the shaft; 
bearings mounted on the outer circumference 
of the shaft at opposite end portions thereof 
respectively; 

a rotor of steel or steel alloy plate coupled to 
the rear end portion of the shaft, including a 
bent portion formed along a circumference 
thereof having a setting surface for supporting 
magnets fitted to an inside of a front portion of 
a sidewall extended forward from a periphery of 
a rear wall, and a hub at a center of the rear 
wall having a through hole for a fastening mem- 
ber, such as a bolt, for coupling the rotor to the 
shaft, a plurality of cooling fins formed around 
the hub in a radial direction each with a length 
for blowing air toward the stator when the rotor 
is rotated for cooling down a heat generated at 
the stator, an embossing between adjacent 
cooling fins on the rear wall of the rotor for rein- 



an embossing between adjacent cooling fins 
on the rear wail of the rotor for reinforcing the 
rotor, and 

a drain hole in each of the embossings, for 35 
drain of water. 



fastening holes and positioning holes both 45 
formed around the through hole in the hub of 
the rotor at fixed intervals, the fastening holes 
for fastening a connector serration coupled to 
an outer circumference of the rear end portion 
of the shaft exposed to rear of the rear bearing, so 
and the positioning holes for positioning an 
assembly position of the connector. 
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forcing the rotor, and a drain hole in each of the 

embossings, for drain of water; 

a stator composing the motor together with the 

rotor, fixed to the tub rear wall inward of the 

rotor; 

a connector of plastic provided between the 
shaft and the rotor for transmission of a rotating 
force from the rotor to the shaft for rotating the 
shaft and the rotor together; and, 
a supporter fitted between the rear wall of the 
tub and the stator for supporting the stator and 
maintaining a concentricity when the stator is 
mounted to the tub rear wall. 

18. A structure of driving unit in a drum type washing 
machine comprising: 

a tub mounted inside of a cabinet; 
a drum mounted inside of the tub; 
a shaft connected to the drum mounted inside 
of the tub for transmission of a driving force 
from a motor to the drum; 
a front bearing and a rear bearing mounted on 
an outer circumference of the shaft at opposite 
end portions thereof, respectively; 
a metallic bearing housing built in a central por- 
tion of a rear wall of the tub for supporting the 
front bearing; 

a rotor composing the motor together with the 
rotor, and coupled to the rear end portion of the 
shaft; 

a stator fixed to the tub rear wall inward of the 
rotor to compose the motor together with the 
rotor; 

a connector serration coupled to the outer cir- 
cumference of the shaft in front of the rear 
bearing and fixed to the rotor, for transmission 
of a rotating power from the rotor to the shaft; 
and, 

a bearing bracket fixed to the rear wall of the 
tub to cover an outside of the rotor and support 
the rear bearing. 

19. A structure as claimed in claim 18, wherein the 
metallic bearing housing is mounted at a central 
portion of the rear wall of the tub of plastic as one 
unit by insert injection molding. 

20. A structure of driving unit in a drum type washing 
machine comprising: 

a tub of plastic mounted inside of a cabinet; 
a metallic bearing housing inserted to built in a 
central portion of a rear wall of the tub having 
steps on an inner circumference for supporting 
bearings therein; 

a shaft connected to a drum mounted inside of 
the tub for transmission of a driving power from 



a motor to the drum, having a front end portion 
fixed to a spider in the drum rear wall, and a 
brass bushing press fit on a region of the shaft 
from a portion exposed in rear of the spider to 
the front bearing for prevention of rusting of the 
shaft; 

bearings mounted on the outer circumference 
of the shaft at opposite end portions thereof, 
respectively; 

a rotor of steel or steel alloy plate coupled to 
the rear end portion of the shaft, including a 
bent portion formed along a circumference 
thereof having a setting surface for supporting 
magnets fitted to an inside of a front portion of 
a sidewall extended forward from a periphery of 
a rear wall, and a hub at a center of the rear 
wall having a through hole for a fastening mem- 
ber, such as a bolt, for coupling the rotor to the 
shaft, a plurality of cooling fins formed around 
the hub in a radial direction each with a length 
for blowing air toward the stator when the rotor 
is rotated for cooling down a heat generated at 
the stator, an embossing between adjacent 
cooling fins on the rear wall of the rotor for rein- 
forcing the rotor, and a drain hole in each of the 
embossings, for drain of water; 
a stator composing the motor together with the 
rotor, fixed to the tub rear wall inward of the 
rotor; 

a connector of plastic provided between the 

shaft and the rotor for transmission of a rotating 

force from the rotor to the shaft for rotating the 

shaft and the rotor together; 

a supporter fitted between the rear wall of the 

tub and the stator for supporting the stator and 

maintaining a concentricity when the stator is 

mounted to the tub rear wall; and, 

a bearing bracket fixed to the rear wall of the 

tub to cover an outside of the rotor and support 

the rear bearing. 

21. A drum type washing machine comprising a driving 
unit as claimed in any preceding claim 
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FIG. 6 




18 



EP1 094 145 A2 




19 



EP 1 094 145 A2 



FIG. 8 




164 



20 



EP 1 094 145 A2 



FIG. 9 




21 



